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Table 1 Data of powder raw materials

Materials Particle size/um w(O)/ug g  w(N)/ug g*
H
yd'rogenated 33 500 1700
vanadium powder
H
Hydrogenated 18 440 3700
titanium powder
Chromium powder 75 1000 200
Hydrogenated 18 570 2170

mixed powder
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Fig.1 X-ray diffraction patterns of \V-5Cr-5Ti alloy and powder
materials (a- hydrogenated vanadium powder, b- hydroge-
nated titanium powder, c- hydrogenated mixed powder,

d- dehydrogenated mixed powder, and e- V-5Cr-5Ti alloy)
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Table 2 Chemical composition of PM V-5Cr-5Ti alloy
w(Cr)/ w(Ti)/  w(©) wH) w(C) w(N)

% %  nggt wgg nggl  pgg’

47-51 48-51 570 7 110 23
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Fig.2 OM microstructures of V-5Cr-5Ti PM alloy in different states: (a) as-sintered, (b) as-HIP, (c) hot forging, and (d) annealed
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Fig.3 Stress-strain curves of V-5Cr-5Ti alloy in different states

#3 AEMRE V-5Cr-5Ti & SR sEEE
Table 3 Tensile properties of V-5Cr-5Ti alloy with different

states
ool o0l O iz pl w(O) w(N)/
Treatment states MPa MPa % % gem® uggt ugg
Annealed
after HIP 449 291 247 375 6.05 570 22

Hot forging 587 509 174 515 6.05 578 20
Annealed after
hot forging
VAR+forging+
rolling™®

368 28 615 6.05 552 23

449 35 315 715
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Fig.4 Fracture morphologies of V-5Cr-5Ti PM alloy in different states: (a, b) annealed after HIP; (c, d) annealed after hot forging
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Preparation and Properties of Powder Metallurgical V-5Cr-5Ti Alloy

Dong Xianfeng, Yang Weicai, Li Qiang, Lin Bo, Zeng Dapeng, Wang Xisheng
(China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: V-5Cr-5Ti alloy was prepared from vacuum sintering hydrogenation dehydrogenization powder by cold isostatic pressing (CIP). Hot
isostatic pressing (HIP), hot forging and heat treatment were subsequently used to improve the microstructure and properties of V-5Cr-5Ti alloy.
The phase composition of raw materials and V-5Cr-5Ti alloy was characterized by XRD. The content of oxygen and nitrogen of \V-5Cr-5Ti alloy
was tested. Microstructures and mechanical properties of V-5Cr-5Ti alloy were investigated by OM, SEM and mechanical property tester. The
results show that the relative density of the powder metallurgy (PM) V-5Cr-5Ti alloy is as high as 99.8%. V-5Cr-5Ti alloy consists of single bcc
phase vanadium alloy solid solution. The oxygen mass percent of V-5Cr-5Ti alloy annealed after hot forging is less than 600 ug/g, the tensile
strength is 490 MPa, yield strength is 368 MPa, and the elongation and reduction of area are 28% and 61.5%, respectively. The fracture
morphology is composed of fine ductile dimples.
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